Stawicki (2005) has recently proposed, and used, a new approach that is based on the Newton-Lorentz equation and the recently derived NLGC-theory, to describe transport of charged cosmic rays in velocity and configuration space. Whereas the theoretical investigation of cosmic ray propagation is an interesting and important field of research, it is argued in this paper that Stawicki's conclusions are based on wrong mathematical and physical assumptions.
Introduction
In a recent paper, Stawicki (2005) has proposed new theoretical considerations of cosmic ray diffusion in velocity and configuration space based on the recently proposed NLGC-theory (Matthaeus et al. 2003) . He argued in his paper, that there are circumstances so that velocity transport can behave sub-oder superdiffusively. Whereas Stawicki (2005) stated that his approach is "attractive to the understanding of diffusion of charged particles in turbulent electromagnetic field fluctuations", it is demonstrated in the current paper that his approach is not acceptable. Some wrong or at least inaccurate mathematical and physical assumptions were applied. Thus, the conclusions of Stawicki (2005) can not be used to improve the understanding of cosmic ray transport.
The theory of Stawicki 2005
In the current paper the same notation as in Stawicki (2005) is used. Also the same physical circumstances are assumed. As already mentioned in the introduction, the theory of Stawicki (2005) is based on questionable mathematical and physical assumptions which are:
1. Restriction onto non-relativistic particles: Usual we are interested in transport of relativistic and non-relativistic cosmic rays in the heliophere or in the galactic disk. It was argued in Stawicki (2005) , that the calculations presented there are only "based on first principles involving the Newton-Lorentz equation". This is not true, because the validity of non-relativistic relations as p = m v for the particle's momentum or U = p 2 /(2m) for the particle's kinetic energy were assumed. The application of these formulas restrict the results onto non-relativistic particles, which is a strong limitation in cosmic ray astrophysics.
2. Wrong relation to the velocity diffusion coefficient: As demonstrated in Stawicki (2005, Eq. 6), the change of the kinetic energy of the particle can be expressed by
It is well known and well accepted that the velocity diffusion coefficient is defined as
In Stawicki (2005, see text above Eq. (9)) the relation
was used to draw fundamental conclusions about the long-time-behaviour of D. In turn it is demonstrated that this relation is incorrect: the diffusion coefficient can be written as
whereas (for non-relativistic particles)
Because this wrong manipulation was used in Stawicki (2005) 
which is part of the NLGC-formulation, was applied there. It was already concluded in Kóta & Jokipii (2000) and proofed by Shalchi (2005) that the velocity correlation function has a non-exponential tail (at least for certain turbulence geometries like the slab model). The correct (non-exponential) correlation function would change the time-dependence of the results found by Stawicki (2005) . Therefore the time-dependence obtained there is expected to be incorrect. Furthermore, the velocity v in Eq. (6) is assumed to be constant. If we allow changes in the velocity due to electric fields, the model of Eq. (6) can no longer be justified, independent whether there is a nonexponential tail or not. (2005) a function H(t, t 2 , τ ) = (t − t 2 )(t − t 2 − τ )F (τ ) can be found. This function is approximated there for large times t by using H(t, t 2 , τ ) ≈ t 2 F (τ ). This approximation is incorrect because at the upper limit of the t 2 -integral we have t 2 = t and therefore
Wrong approximation of the timeintegrals: In Eq. (17) of Stawicki
and at the upper limit of the τ -integral we have τ = t − t 2 and therefore
In general, but mainly in the limit of large times which are considered in Stawicki (2005) , these approximations are wrong. It is a key result of Stawicki's paper that the perpendicular diffusion coefficient scales like κ xx = D xx t 2 . But this is a consequence of the wrong approximations which were applied. 
was applied. Here κ jj are the spatial diffusion coefficients which enter Eq. (9) because the spatial displacements ∆x j were replaced by < (∆x j ) 2 >= 2tκ jj . Eq. (9) is based on the assumption that the particles are distributed like a Gaussian function with diffusively width. Whereas the first assumption should be at least approximatelly correct, the second one is incorrect for non-diffusive behaviour of spatial diffusion (this was correctly noted in Stawicki 2005) . But the argument to simply neglect the displacement ∆ r B asrising form magnetic fluctuations if electric fields are strong cannot be true: imagine a scenario where magnetic fluctuations can really be neglected (δB ≪ δE), then the "magnetic contribution" to the particle orbit would behave like a free-streamingmotion (unperturbed motion): ∆z B ∼ t and parallel spatial transport would behave superdiffusively. In general there is no reason to neglect this contribution in comparison to the "electric contribution" to the particle orbit. It is well known that forces can simply be added (superposition principle), but there is absolutely no reason to assume that changes in the particle orbit can simply be added.
Summary
The exploration of cosmic ray momentum diffusion is important and interesting for many parts of cosmic ray astrophysics. Mainly the question whether momentum transport behaves diffusive or not is essential. It is demonstrated in this paper that Stawicki's approach is not appropriate to solve this problem (see assumption 1 − 5). Furthermore, the agreement between the study of Vlahos et al. (2004) and Stawicki's results is not acceptable (the argument of "the reduction of superdiffusivity due to short-time trapping" was not proofen in Stawicki's paper). Because of this disagreement and because of the five theoretical arguments given above, it is obvious that the theory of Stawicki (2005) cannot give physically correct results.
